Design of a multiphase osteochondral scaffold III: Fabrication of layered scaffolds with continuous interfaces.
There is a need to improve current treatments for articular cartilage injuries. This article is the third in a series describing the design and development of an osteochondral scaffold based on collagen-glycosaminoglycan and calcium phosphate technologies for regenerative repair of articular cartilage defects. The previous articles in this series described methods for producing porous, three-dimensional mineralized collagen-GAG (CGCaP) scaffolds whose composition can be reproducibly varied to mimic the composition of subchondral bone, and pore microstructure and mineral phase can be modified. This article describes a method, "liquid-phase cosynthesis," that enables the production of porous, layered scaffolds that mimic the composition and structure of articular cartilage on one side, subchondral bone on the other side, and the continuous, gradual or "soft" interface between these tissues: the tidemark of articular joints. This design enables the layered scaffolds to be inserted into the subchondral bone at an osteochondral defect site without the need for sutures, glue, or screws, with a highly interconnected porous network throughout the entire osteochondral defect. Moreover, the differential moduli of the osseous and cartilaginous compartments enable these layered scaffolds to exhibit compressive deformation behavior that mimics the behavior observed in natural articular joints.